Our paper empirically investigates the effects of agricultural supports on the exports of eighteen Turkish agricultural commodities to 72 countries over the 1965 -2010 period. As we use PSE (Producer Support Estimate) and NRA (Nominal Rate of Assistance) as indicators of agricultural supports, our study considers not only agricultural subsidies but also all the efforts of government to support agriculture through both domestic and border measures. Our estimation results show that agricultural supports along with border measures have mixed effects on the export of Turkish agricultural commodities, and agricultural supports are as important as exchange rates in the determination of the export patterns of Turkish agricultural commodities. We also investigate the effects of real exchange rate and its volatility on the exports of Turkish agricultural commodities. Although they are generally positive, our estimated coefficients on real exchange rates in the analysis exhibit mixed results.
I. INTRODUCTION
Governments frequently intervene in agricultural sectors for many reasons. Some idiosyncratic characteristics of the agricultural sector lead governments to follow supportive or protective policies about the sector. The very dependency on natural conditions leads agricultural production to incorporate more risk and uncertainty than other sectors. Although technological 3 Impacts of Agricultural Supports on Exports of Individual Agricultural Products in Turkey since it is available for a longer period. However, these indicators are generally used in order to compare the efforts of governments for supporting agriculture across countries or to evaluate the efforts of any government for supporting agriculture in a historical context.
The main contributions of our paper are as follows. First, this study investigates the effects of agricultural supports on the exports of eighteen Turkish agricultural commodities to 72 countries over the 1962 -2010 period. Although there are some studies in the literature to work with disaggregated data at commodity level, there is no study that considers so many commodities and trading partners for such a long period of time. Second, despite there are important studies in the literature investigating the effects of agricultural supports on international trade, they generally consider only export subsidies. Since we use both PSE and NRA as indicators of agricultural supports, our study considers not only export subsidies but all the efforts of government to support agriculture through both domestic and border measures. Lastly, as our study utilizes both PSE and NRA in the empirical investigation, it enables us to compare the results of these indicators. Since the calculation of the each indicator is somewhat different, it is thus important to compare them to reach finer results.
II. AGRICULTURAL PRODUCTION, TRADE, and SUPPORTS in TURKEY
Turkey has experienced the same trend as other developing countries regarding the share of agricultural production in GDP. The share of agricultural value added in GDP plummeted sharply to 10 percent from 50 percent during the last eighty years. Given that subsistence and semi-subsistence farming still plays an important role in Turkey, most farms generally have low productivity and they sell only a small proportion of their production and a quarter of total labor force is still working in the agriculture sector, all these means the much lower income for rural population (Web 2, 2011) .
As can be seen from Table I , despite the steep drop in the share of agriculture in GDP, Turkey is still an important producer in many agricultural commodities in the world. For example, Turkey is a top producer of hazelnut and meets the 3/4 of world hazelnut demand. This is also true for dried figs and apricots. Raisin is also an important in Turkish agricultural exports and Turkish raisin exports meet nearly 30 percent of the world demand. Moreover, fruit and vegetables exports constitute nearly 40 percent of Turkish agricultural exports.
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Before 1980s, agricultural imports were substantially restricted in Turkey and the most of agricultural products were imported by State Economic Enterprises (SEE) . Although a more transparent import regime was put into force in 1980, a quota system continued until 1984 in the import of some sensitive products such as wheat, sugar etc. and the imposition of several new taxes on agricultural imports started after the first half of 1980s. These taxes were used in the agricultural input (such as fertilizer) and export supports. At the beginning of 1990s, import restrictions on several agricultural products were ceased and import permits on sensitive products were annulled (Kiymaz, 2000) . In the second half of the 1990s, Turkish agricultural trade policies have been arranged in accordance with international agreements, especially AoA. Turkey committed to reduce the tariff rates in each agricultural product by 10 percent and average tariff rate of all agricultural products by 24 percent in the 1994-2004 period. Since Turkey is a developing country, Turkey obtained the opportunity of using the base tariffication rate for the reduction commitments such as the highest tariffication rate would be used for primary and/or sensitive products (Turkey would determine the highest rate by its own) and the prevalent rate in 1986 would be used for other agricultural products (Cakmak and Akder, 1999) . Currently, high tariffs are generally applied for meat, dairy products, sugar and some of the cereals. In sum, all of these policies imply that domestically supported products are also protected with border measures.
Although the exports of many agricultural products were subject to several restrictions such as licenses and registration requirements until 1980, after then, most of these restrictions were 5 Impacts of Agricultural Supports on Exports of Individual Agricultural Products in Turkey ceased with the new export regime. However, export of some agricultural products was taxed at varying rates, and both the number of taxed products and the tax rate were reduced over time (Kiymaz, 2000) . For example, export levies on angora wool, dried fruit and nuts were gradually abolished, and completely ceased in 1995 (Burrell and Kurzweil, 2007) .
Export refund supports in agricultural products have been regulated within the framework of the WTO agreements (AoA) since 1994. Turkey was responsible to make reductions in export subsidies such that supported number of products should be reduced by 14 percent and the amount of support payment in budget expenses should be reduced by 24 percent in a ten-year period.
Actually there was a circumvention in the countries' reduction commitments about export subsidies, which is called as front-loading mechanism. In this system, countries and similarly Turkey had the opportunity of making support reductions from the 1991-92 support levels if higher than the 1986-90 average. Thus, Turkey increased export subsidies from the 1986-90 levels and obtain the ability of beginning the reductions from a higher support level (Gorter et al., 2002) . Besides, Turkey committed to not include any new agricultural product into the scope of export supports (Ay and Yapar, 2005) . Although Turkey declared to the WTO to support 44 agricultural products by export refunds, the government generally has declared 16-18 items of agricultural products to support with varying support rates. The list of products subject to export refund supports has been issued in every
year (DPT, 2004) . Some of the supported products are fruits, vegetables, fruit juices, poultry meat, honey, processed fishes, macaroni and olive oil etc.
Apart from domestic regulations on agricultural policies, Turkey acceded to two important agreements about international trade in 1995 and 1996. One of them is the Customs Union (CU) and the other is AoA. Other than AoA, the most important evolution in the agricultural sector after the 2000s was arisen through Agricultural Reform Implementation Project (ARIP) that was funded from the World Bank loans and cost more than 600 million US dollar. The ARIP was implemented over 2001-2009 period. It was a pre-condition for getting support from the IMF and also was a tool for alignment of Turkish agricultural policy to the EU's Common Agricultural Policy (OECD, 2011) .
When the structure of agricultural support system is analyzed quantitatively, important changes can easily be noticed. As can be seen from and nearly zero (only 318.000 TRL) in 2011. Apart from the ending of the ARIP, this change is explained in the OECD report such that "Agricultural Strategy Paper and the 2006 Agriculture Law appeared to re-couple part of the DIS payment, and support linked to production was defined as a key instrument of agricultural policy" (OECD, 2011, p. 47) . Results of this new strategy or the Law can also be considered in the increasing share of deficiency payments and livestock farming supports in total support payments, and also in the decreasing share of DIS. The payments of these two support items has been increased more than five and eight fold since 2002.
III. LITERATURE REVIEW

III.I. Agricultural Subsidies/Distortions and Agricultural Trade
A large number of studies investigate both the trend and the determinants of agricultural trade.
Most of them are especially focus on the distorted international market conditions, agricultural trade policies and protectionism/liberalization in addition to volatility of agricultural production and food 7 Impacts of Agricultural Supports on Exports of Individual Agricultural Products in Turkey prices. About the agricultural protectionism, Mccalla (1969) emphasizes the nationalistic policies and social objectives, and he claims that economically and politically dominant nations in international trade generally lead and shape the changes in international trade policies. Josling et al. (2010) shows that the pattern of agricultural trade changed over years by focusing on commodity prices, exchange rates, market structure, agricultural policies and the role of international organizations in trade. By evaluating the causes and the consequences of agricultural policies Sumner et al. (2010) claim that modeling problems and immeasurable policy-relevant relationships still cause unresolved and conflicting empirical issues in agricultural economics. Considering the increased globalization in the world, Anderson (2010) states that the most important factors in the changing structure of agricultural trade since 1960s are decline in the trade costs, growth in farm productivity and policies of national and/or international institutions that reduce the distortions on agricultural trade. However, the inability of developing countries to take an important role or share from the changing world agricultural trade pattern is presented in Aksoy and Ng (2010) .
Although there is an important notion about the adverse effects of developed or industrialized countries' support policies on the Least Developed Countries or developing countries' export or other macro conditions, Panagariya (2005) is against this idea from some aspects. By advocating liberal agricultural regimes, he claims that developing countries have some more crucial problems with their own policies and developed countries don't hurt them via agricultural subsidies or protectionist border measures. Olper and Raimondi (2009) assert that trade liberalization can generate an increase in food exports, particularly of developing countries. Serrano and Pinilla (2010) argue that increased world income is the most significant factor in the growth of agricultural trade, while changes in the price of agricultural products and the exchange rate volatility are also significant, but less important. They claim that distance between trading countries and protectionist policies restrain the growth of agricultural trade. Although their analysis and assumptions have some complications, Liefert et al. (2012) show that alternative less-market distortive policy instruments would allow both domestic producers and consumers to gain more than compared to the situation under export bans. Mayrand et al. (2003) strongly emphasize that export subsidies along with the coupled payments to output or price can raise the production over the free market levels and with the other export supportive programs, this situation can generate a reduction in the commodity prices and distort the world market or trade flows.
The role and the importance of WTO on negotiations about the reduction of marketdistortionary agricultural supports is generally criticized in the literature and the common idea of H. Yanıkkaya-Z. A. Koral / 1 (1), 2013, 1-37. 8 these studies is that there is much more things for WTO to do (Anderson (2010) (2009) ). 3
Since the international agenda about agricultural trade and subsidies has increased the importance of direct support payments to farmers or decoupled payments, it has received a great deal of attention in the recent literature. However, we consider studies that investigate relationships between direct support payments and production or trade and also studies that investigate distortive effects of DISs. Dewbre et al. (2001) present the importance of the direct payments' effects on distortions to trade and income transfer efficiency by comparing them with market price supports.
They argue that mostly distortive support policies in production or trade are also the least efficient ones in providing income benefits and vice versa. They stress that payments based on area are both most efficient and least distortive ones relative to the others studied, while the payments based on input use are most distortive and least efficient. However, Weber and Key (2011) emphasize that decoupled payments to farmers have little effect on the production and therefore these payments don't cause excess production in agriculture and distortions in world markets. Dogruel et al. (2003) assert that although replacing some special agricultural support instrument with DISs can generate modest welfare gains, it can also generate deflationary effects on the rural economy and GDP in Turkey. Nonetheless, Bayaner and Bor (2006) and Turkmen (2010) find that this support system is not as efficient as expected due to the structural and institutional failures in Turkey.
Furthermore, some studies evaluate the agricultural subsidies from the perspective of beneficiaries and politicians. Park and Jensen (2007) empirically investigate the relationship between electoral systems and agricultural support, and conclude that if the targeted part of constituencies is relatively small, the level of agricultural support will be high. Civan (2010) claims that although there is a non-linear relationship between the protection level and the sector size, the support or protection level could be reduced since the power of the sector could decrease due to the lack of coordination, freeloading, etc., after a sector has reached an optimum level. He also asserts that as long as a country becomes wealthier and election time gets closer, agricultural sector becomes more protected.
By utilizing data about corn producers, Rejesus et al. (2009) investigate factors, especially usage of crop insurance programs that influence producers' attitudes toward government support 9 Impacts of Agricultural Supports on Exports of Individual Agricultural Products in Turkey programs. They find that producers with lower age, larger farmland, higher business risk, no farm animal production, no off-farm income and the producers that are using crop insurance products
give more importance to government support programs. Therefore, the authors suggest that the crop insurance programs and the direct government support programs are seen as complementary tools rather than substituting each other.
The literature about the agricultural support policies and the changing structure of them from past to present in Turkey is very rich and most of them find agricultural support policies, support instruments and/or the way by which support payments transferred unsuccessful (such as, Uysal, 1993 and Yavuz, 2000) . In recent years, however, studies generally have focused on the effects of the transformation in support policies, with great attention paid to direct income supports, due to the agreements signed with international institutions, structural adjustment programs and ongoing negotiations with the EU on agricultural issues. OECD (2011) finds some of agricultural policies and support instruments applied in Turkey financially unsustainable while some of them ambitious.
But more importantly, it states that implementation of the reforms after 2000 encountered difficulties and their focuses are not sufficiently clear. Kasnakoglu and Cakmak (2000) and Cakmak (2003) analyze the instruments of agricultural supports in Turkey and compare them with other countries regarding the PSE and sub-parameters of it. These studies state that wealthy farmers with big farmlands benefit from agricultural supports more than poor farmers and also most of the subsidies classified as consumer transfers come from low income group rather than higher ones. Burrell and Kurzweil (2007) emphasize that there are important institutional and structural disorders in the agricultural sector in Turkey and note that it is impossible for this sector to improve without government intervention. They claim that distortive agricultural policies are not the main cause of unimproved situation of agriculture sector in Turkey, but they still propose that elimination of these policies is necessary for achieving macroeconomic stabilization and providing sectoral policy liberalization.
Empirical studies on agricultural policies in Turkey are highly concentrated on the evaluation of the both contents/clauses and the effects of the ARIP, AoA, and negotiations with EU (i.e. Cakmak and Akder, 1999; Tekinel and Deniz, (2001); Dogan, 2002; Cakmak, 2004 and 2007) . Cakmak (2007) evaluates the effects of changing structure of Turkish agricultural policies through mostly focusing on the effects of trade liberalization in the light of recent agricultural agreements and reforms. He asserts that if the adjustment ability of the agricultural sector is not improved through agricultural reforms, even small decreases in the protection levels may easily damage the whole sector. Similar apprehensions could be found in Saracoglu and Bulut (2004) , Ay and Yapar (2005) , TUSIAD (2005), Susam and Bakkal (2008) and Kandemir (2011) about the WTO agreements and the EU negotiation process with Turkey and the duties of Turkey originated from these agreements. Kandemir (2011) evaluates the harmonization process of Turkish agricultural policies with that of the EU, and asserts that total amount of support payments in Turkey is less than what is stated in Agricultural Law. He argues that direct income supports leads to a decrease in the production of various agricultural products and makes the farmers lazy and he concludes that this system negatively effects both the agricultural development and the balance of agricultural trade. Oren and Bahadır (2005) compare the agricultural policies in Turkey with those implemented in OECD countries at the agricultural subsector level, namely livestock. They claim that although the total agricultural support as share of GDP in our country is higher than the OECD average, the amount of subsidies per hectare is lower. They also argue that the share of livestock supports in total agricultural supports is low compared to the crop oriented supports, besides most of the livestock subsidies are provided through the border measurements or protection policies which create a tax-like effect on consumers due to high domestic prices. Erdal and Erdal (2008) examine the relationship between premium payments and the production of cotton, sun flower, soybean, canola, aspire and maize. They report that there is not any relationship between production areas and premium payments for cotton, sunflower and soybean products. However, there is a unidirectional relation between canola production area and premium payment, and a bidirectional relation between those of maize. They also note that there is a causality relationship between production areas and product prices of sun flower, soybean, canola and aspire, indicating that commodity prices affect the production decision of farmers.
Since Turkey recently launched several structural reforms in agricultural policies addressing the replacement of producer price subsidies with direct income transfers, the studies about the Turkish agricultural system or subsidies tend to concern with macroeconomic effects of these new policies and especially direct income supports. Yilmaz et al. (2008) state that farmers with big farmland utilize from DIS more than small farmland owners due to the failures occurred in the application process of DIS, and so they claim that this support distorts income distribution in agriculture sector further. However, both Aslan and Boz (2005) and Bor (2005) find that more than 50 percent of received DIS payments are spent for agricultural purposes and the socio-economic characteristics of farmers is an important factor in farmers' attitude towards supports. Schuh in 1974 and then investigated in many empirical studies. Kristinek and Anderson (2002) review the literature on the role of exchange rates on agricultural trade and argue that there is no consensus on the best method to measure the impact of exchange rates on trade. Kargbo (2006) finds a negative relationship between the exchange rate volatility and South Africa's agricultural trade. He emphasizes on the significant impacts of price, domestic agricultural production capacity and real income of partner countries on the agricultural trade of South Africa. Baek and Koo (2009) find that bilateral exchange rates have significant roles on the agricultural bilateral trade (export/import) between the US and its ten major trading partners. They emphasize that in the long run while bilateral exchange rates have negative impacts on the US agricultural exports in all cases, they have a positive impact on imports in only one case.
Notions about the effects of exchange rate volatility are in a changing structure regarding the aggregated and disaggregated data at sectoral or commodity levels. Bahmani-Oskooee and Hegerty (2008) examine the effects of the real exchange rate volatility on the trade between Mexico and the U.S. They claim that although the exchange rate volatility has both positive and negative short-run impacts on most of the sectors; in the long run, most industries are not affected from the increased exchange rate volatility and however the number of negatively affected industries is more than the positively affected ones. They also emphasize that the export or trade of agricultural goods and textile products are clearly reduced due to the increased volatility. Cho et al. (2002) examine whether the impact of exchange rate volatility is similar for different sectors by separating the aggregate data into agriculture, machinery, chemicals, and other manufacturing based on bilateral trade flows between ten developed countries. They find that the effect of exchange rate uncertainty on trade is significantly negative and the most adversely affected sector is the agriculture among others. Kandilov (2008) analyzes the relationship between exchange rate volatility and agricultural exports by extending the study of Cho, Sheldon and McCorriston (2002) in a way to include developed, emerging and developing countries and also agricultural export subsidies as an explanatory variable in the gravity model. According to Kandilov, agricultural trade of developing countries is affected more by the volatility of exchange rates compared with that of developed countries. Awokuse and Yuan (2006) claim that using aggregated data in examining the impact of exchange rate volatility on trade could be the very reason of the inconclusive empirical evidence in the literature since the elasticity of price, income and exchange rate are different among sectors or commodities. After investigating the data for 49 poultry importers from the US, they find out that there is a positive relationship between exchange rate volatility and the US poultry exports. Since they use three different measurements of exchange rate risk in their study, they emphasize that conclusions are sensitive to the choice of exchange rate volatility measurements. Karemera et al. (2011) and Sheldon et al. (2013) also undertake commodity (fruit and vegetable) specific analyses about the impacts of exchange rate volatility on trade flows. Karemera et al. (2011) investigate the trade data among OECD countries and find is a negative relationship between exchange rate volatility and trade for most of the commodities, but the relationship is positive for some specific ones in both short and long run. Sheldon et al. (2013) use a gravity type trade model for the US bilateral fresh fruit and fresh vegetable trade data. They argue that while there is a negative relationship between medium-to-long run exchange rate uncertainty with the US fresh fruit bilateral trade, the same relationship is seen only on the export model for the fresh vegetables.
Nonetheless, there is a considerable amount of studies describing the effects of both exchange rate and its volatility on trade flows of Turkey. Gul and Ekinci (2006) argue that there isn't any causality from real exchange rate to neither import nor export of Turkey, but a unidirectional causality from export and import to the exchange rate. While Ozturk and Acaravci (2002) find a negative relationship between the exchange rate volatility and the real export flows of Turkey, Solakoglu et al. (2008) claim that the exchange rate volatility has no significant effect on the real exports of Turkey. Erdem et al. (2010) argue that agricultural trade is more related to exchange rate volatility than to the level of exchange rate and more importantly they emphasize that the effects of exchange rate and its volatility can be different for different agricultural commodities. However, Erdal et al.
(2012) find a significant positive unidirectional relationship between real effective exchange rate volatility and agricultural exports of Turkey and a negative relationship for imports. Yanıkkaya (2001) undertakes a commodity-specific analysis by using the export data of citrus fruit, nuts, tobacco and cotton from Turkey to twenty five countries and claims that exchange rate plays an important role in determining the export of tobacco and cotton but not for other commodities. Although he groups the countries as European Community, European Free Trade Area, North America and Middle East in order to examine regional differences, he reports that the results don't vary across regions. In another commodity-specific study based on the data for dried 13 Impacts of Agricultural Supports on Exports of Individual Agricultural Products in Turkey figs, grapes and tobacco, Buguk et al. (2003) find that there is no significant relationship between exchange rate or its volatility and the exports of aforesaid commodities in the case of Turkey. Yanikkaya et al. (2013) examine the effect of real exchange rate and its volatility on agricultural export flows of Turkey at the commodity level. They argue that although the real exchange rate has an important effect on Turkish agricultural commodity exports, exchange rate volatility hasn't.
They find that the effects of real exchange rate and its volatility on trade differ among the agricultural commodities.
IV. METHODOLOGY and DATA
We employ commonly used gravity model to investigate the determinants of export flows of eighteen Turkish agricultural commodities. The gravity model explains bilateral trade flows between two countries as being directly proportional to both countries' economic sizes and inversely proportional to distance between them.
The gravity type trade model can basically be written as;
= (1) i= Turkey j =1, 2 . . . 72 and t =1965-1969; 1970-1974;…..,2005-2010. where EXP ij is the exports of Turkey to country j, GDP i and GDP j is the GDP of Turkey and country j, DIST ij is the distance between Turkey and country j.
Regarding our analysis, after integrating other control variables, the augmented gravity model forms as follows;
where RER ij is the real exchange rate, VOL ij is the exchange rate volatility, SUP it is the agricultural supports in Turkey, proxied by Nominal Rate of Assistance or Producer Support Estimate and D ij denotes a set of dummy variables. In our estimates, the following dummies are used; contiguity: 1 for contiguous countries and 0 for others, gatt : 1 if partner country is GATT/WTO member and 0 for others and rta/fta: 1 if the the countries are part of a regional/free trade agreement with Turkey in force and 0 for others. is error term. Although there are different methods in the literature for measuring exchange rate volatility, we follow the same methodology used in Yanikkaya et al. (2013) . The proxy for exchange rate volatility is obtained by utilizing commonly used standard deviation of the first difference of logarithm of the monthly exchange rate over a one-year period for short-run and also it is measured over a five-year period for long run. The equations for the measurement of exchange rate volatilities are;
= .
[ , − , ], m=1,2,…,12
[
m = 1,2,…,12; k = t-1, t-2,…,t-5.
Data on NRA and PSE are collected from the World Bank and OECD databases, respectively.
PSE is defined as "the annual monetary value of gross transfers from consumers and taxpayers to 15 Impacts of Agricultural Supports on Exports of Individual Agricultural Products in Turkey agricultural producers, measured at the farm-gate level, arising from policy measures that support agriculture, regardless of their nature, objectives or impact on farm production or income" (OECD, 2010, p. 22 ). Since PSE is currently calculated at country level, we actually use Producer Single Commodity Transfers (Producer SCT) in our analysis. The percentage SCT measures that how much of the production of commodities is supported by policy measures. A 20% of SCT means that the estimated value of transfers to producers represents 20% of gross receipts from related commodity. However, a 20% of PSE means that twenty percent of gross farm receipts come from transfers due to policy measures supporting producers. The interpretation of producer SCT is very similar with the interpretation of the PSE; the only difference is that the producer SCT includes transfers from policy measures that are specific to that commodity (Web 1, 2013) .
More importantly, we should interpret the indicators in the PSE database such that all of these indicators reflect the provision of support. They only measure the level of governments' efforts for supporting agriculture. Nevertheless, they don't measure the impact of these policy efforts on production, income and trade or any other concept (OECD, 2010). Thus, this is the main point of our study.
Similarly, NRA is defined as "the percentage by which government policies have raised gross returns to farmers above what they would be without the government's intervention (or lowered them, if NRA is negative / below zero)" (Anderson et al., 2009, p.5) . NRA reveals how the incentives are distorted. WTO (2011) explains the distortions such that if prices are higher or lower than normal (normal = no government intervention or under competitive market conditions), and also if quantities produced, bought, and sold are higher or lower than normal, then trade can said to be distorted. Several policies can cause such distortions such as import barriers and domestic subsidies. These lead to increases in domestic agricultural commodity prices and stimulate overproduction and increased exports, in turn.
There are some differences between these indicators about their coverage of year, country and agricultural product. But more importantly their calculations are also a bit different. While percentage PSE is explained as a fraction of the distorted (domestic) prices due to the national policies, NRA is explained as a fraction of undistorted values. However, the maximum score that PSE can take is 100 (=100 percent or 1), but that of NRA is not limited to 100. In fact, PSE takes generally positive values and they are also smaller than NRA (Anderson, 2009 ).
Log linearization of equations has a long history in empirical studies. Although log-linearized equations in gravity type trade models are mostly estimated with ordinary least squares (OLS) method, it also differs across studies 7 . Recently, however, the usage of log-linearized equations especially with OLS in gravity models has been highly criticized. The most important study about this issue is conducted by Santos Silva and Tenreyro (2006) . They begin their argument with
Jensen's inequality that emphasizes the difference between expected value of the logarithm of a random variable and the logarithm of its expected value. This inequality implicates that if there is heteroscedasticity in residuals, to interpret the parameters of log-linearized models estimated through OLS as elasticities can be specious. , They then present the inconsistency of the OLS in the log-linear specification due to the assumption on error term -the error term should be statistically independent from explanatory variables. Since the expected value of the error term in the loglinearized models depends on the covariates, OLS estimator will be inconsistent. Moreover, the residuals will be heteroskedastic. All of these will cause biased estimations. To cope with these problems, they suggest to using Poisson Pseudo-Maximum-Likelihood (PPML) that is presented by Gourieroux et al. (1984) . They consider the appropriateness of PPML from two aspects. Table III reports the PPML estimates for the full sample 8 . Before discussing the coefficients on the variables of interest, we briefly discuss our estimations on the control variables. The estimated coefficients on the partner countries' GDP indicates that larger economies are more likely to import Turkish agricultural commodities due to their larger market sizes since for the half of the analyzed commodities we obtain significant and positive coefficients. Regarding the insignificant coefficients on importing countries' GDP might be explained due to the fact that most agricultural products have low income elasticities (Coyle et al., 1998 , Cranfield et al., 2003 : cf. Serrano and Pinilla, 2010 . The size of the Turkish GDP has a negative impact on the exports of sheep meat, cotton and unmanufactured tobacco; and has a positive impact on the exports of poultry meat, milk, egg, wheat, barley, maize and tomato. While positive coefficients may be regarded as the increased export potential due to the higher GDP, the negative coefficients on Turkish GDP could indicate that domestic production is aimed to meet domestic demand in those commodities. 9
The estimated coefficients on the GATT membership are generally negative and significant. Kim (2010) states that in order to accurately appreciate the importance of any trade organization (GATT, in our case) in promoting trade, commodities under the influence of that organization should be considered. Given this, the contradictory coefficients should be plausible because agricultural commodities are not included in the GATT system until the year of 1995. The estimated effect of the existence of any free or regional trade agreements between Turkey and partner countries on the agricultural exports is mixed, it leads to a decrease in the export of sheep meat, milk, wheat and tomato, and an increase in the export of poultry meat, barley, maize, cotton, refined sugar, hazelnut, grape-raisin and unmanufactured tobacco. This situation can also be attributable to the content of agreement again. The relationship between sharing a common border with a partner country and agricultural exports exhibits mixed results. While it is positive and significant as expectedly for six commodities (poultry meat, milk, egg, rice, maize and refined sugar), the signs of this relationship are negative for sheep meat and cotton. These mixed and unexpected results could be the result of similar climatic conditions with neighbor countries, which enables them to produce similar agricultural commodities. This situation could also be the result of political conditions 8 We obtain similar results, if we use annual series (short-run estimates).
between Turkey and its neighbor countries. The last dummy variable, the geographical distance between Turkey and the partner country, has generally negative effects on the exports of agricultural commodities except rice and refined sugar. It means that the larger the distance between Turkey and the partner country, which causes more transportation costs, the smaller export of agricultural commodities from Turkey to these partner countries, and vice versa.
As seen from Anderson (2002) that reviews the literature and emphasizes the varying impact of exchange rate on agricultural trade. However, these findings are also consistent with Buguk et al. (2003) (2006) and suggest that exporters can price their products according to market conditions rather than exchange rate movements in order to sustain their sales. However, the decrease in the export of tobacco to the Europe and the USA can also be explained through the shift references against tobacco products. Although estimated coefficients on exchange rate volatility show mixed results, they don't present any significant relationships for ten commodities. It leads to a decrease in the exports of poultry meat, milk, egg, tomato, apple and sunflower seed oil, while it leads an increase in the exports of maize and cotton. Our results indicate that the effects of exchange rate volatility differ among the commodities within the same sector. Since this issue is largely empirical (see, Kandilov, 2008) , as reviewed in the literature review section, our results are also consistent with it.
If we use PSE instead of NRA in our estimates, our results show that the effects of NRA and PSE on Turkish agricultural exports have both similarities and differences. But they are generally as significant as exchange rates in the determination of the exports pattern of Turkish agricultural commodities. However, the reason behind the changing effects of these indicators on different agricultural commodity exports could be attributable to the government's using of different support tools for different agricultural commodities. For example, we can consider the effect of a reduction in any one component of PSE such as stated in Hertel (1989b) . He asserts that decreasing subsidies on an input such as fertilizer could lead to greater long-run reductions in output, exports etc. than would decreasing output subsidies in an equal magnitude. Thus, the reverse should be true regarding our analysis. Since our entire sample of commodities are not supported with the same mix of support instruments, the difference in the effects of NRA or PSE on individual commodity exports should be seen understandable. More importantly, the Turkish government provides exports refunds for some commodities in addition to production supports and there are some differences between the effects these two types of support instruments, especially on the exports. In brief, changing effects of agricultural supports on different commodity exports could be attributable to the difference of the policy instruments used to support them.
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We estimate the exactly same specifications employed above but classify countries into two groups based on their income levels. For the sake of brevity, we report the coefficients of three important variables namely NRA, exchange rate and its volatility in Table IV . While there are significantly negative relationships between the levels of agricultural supports, measured by NRA, and the exports of five commodities (beef, milk, barley, potato and tomato) to the developed countries; the signs of these relationships are positive for the exports of poultry meat and cotton.
For exports to developing countries, NRA negatively affects only the export of milk, and it positively affects the export of sheep meat, rice and refined sugar. Our results indicate that the effects of agricultural supports on Turkish commodity exports do not differ significantly by the development stage of importer countries.
The depreciation of Turkish Lira decreases the exports of beef, tomato, grape-raisin and unmanufactured tobacco to the developed countries and the exports of only tomato to the developing countries. It also increases the exports of six commodities (sheep meat, milk, egg, wheat, maize and potato) to the developed countries, and the exports of sheep meat, milk, egg and sunflower seed oil to the developing countries. As seen from the results, the exchange rate is a more important determinant of exports to developed countries rather than that of developing ones. The estimated coefficients on exchange rate volatilities show that while 21 Impacts of Agricultural Supports on Exports of Individual Agricultural Products in Turkey Table III: PPML Estimation for Full Sample   NRA  EXC  LVOL  GDP  TRGDP GATT  FTA  CONT  DIST  CONS  N they lead to decreases in the exports of beef and apple, volatilities lead to increase only in the export of refined sugar to developed countries. For developing country cases, the exchange rate volatility decreases the exports of seven commodities namely, poultry meat, milk, egg, rice, tomato, apple and sunflower seed oil; it increases only the export of sheep meat.
Our results indicate that there is a generally negative relationship between the exchange rate volatility and the exports to developing countries, while the relationship for developed countries is not as strong as for developing countries. Therefore, the exchange rate volatility cannot be considered as an important determinant in the Turkish agricultural exports to developed countries. Probably because it is easier for traders in developed countries to avoid the negative effects of the volatility through advanced forward markets, but it may not be the case in developing countries. Furthermore, the insensitivity of commodity exports to the volatility in developed countries could be attributable to the demand functions, market structures or features of the commodities. Thus our results imply that the effects of exchange rate volatility can differ by the stage of development of the partner country. Since the size of Turkish agricultural exports vary among different geographical regions 10 , it is important to run regressions for each region with the exact same specification used above. We divide the recipient countries into five sub-groupings to examine whether the effects of our variables of interest in our models differs by the region. These regions are namely Middle East and North Africa (MENA), Commonwealth of Independent States (CIS), Europe, Asia, and America. We run our regressions for the products whose export share in a region is above ten percent of the total exports of each product.
Tables V and VI report the estimation results for the sub-groupings. Higher NRA leads to an increase in the exports of sheep meat and rice, and leads to a decrease in the exports of poultry meat, milk and egg to MENA countries. The depreciation of Turkish Lira has not any significant effect on more than half of the commodities' exports; but the significant estimated coefficients on the real exchange rate have generally positive signs except for maize. The effect of exchange rate volatility on the export of agricultural commodities is also generally insignificant. While higher exchange rate volatility increases only the exports of rice, it decreases the export of milk and egg to this region. CIS region is an important market for Turkish agricultural commodities with around 20 percent shares for many commodities. The estimated coefficients on NRA indicate that there are positive relationship between NRA and exports of beef and potato while there is a negative relationship between NRA and the export of rice. The estimated coefficients on exchange rates imply that the depreciation of the Turkish Lira generally decreases the exports of agricultural commodities except milk and tomato. Note that most of tomato exports go to a single buyer in this region, namely the Russian Federation. Exchange rate volatility has a negative impact on the export flows of tomato, refined sugar, sunflower seed oil and wheat.
These results show that Turkish agricultural commodity exports to the countries in the CIS region are generally negatively related to the depreciation of Turkish Lira and the higher exchange rate volatility. However, they are not much related to the agricultural supports. adding the exchange rate, its volatility and some commonly used dummy variables. We first examine the effects of agricultural supports and real exchange rates on each commodity exports for the full sample, we then divide the recipient countries into sub-groupings to study whether the effects of our variables of interest in our models differs by the region and/or the development stage of recipients countries.
Most of the estimated coefficients on NRA imply that our results on the exports of agricultural commodities are sensitive to the commodities considered, measurement of support, region and stage of development of partner countries, and short/long run estimates.
Although we have very diverse results, we are still able to obtain some general conclusions for the effects of agricultural supports on commodity exports. Regardless of the measurement of agricultural supports, exports of wheat, maize, apple and grape-raisin obviously don't exhibit any sensitivity to the level of agricultural supports. If we put aside the insignificant results and exceptional cases for the sake of generalization, we can conclude that the depreciation of Turkish Lira generally increases the Turkish agricultural commodity exports especially to the developed countries. Conversely, the depreciation of Turkish Lira negatively affects the exports three commodities in our sample, namely tobacco, hazelnut (in the case of exports to Europe, which constitute 76% of total hazelnut exports) and grape-raisin, which have important shares in the Turkish agricultural exports. Although the negative relationship between exchange rates and exports of hazelnut, grape-raisin and tobacco can be attributable to the monopoly power of Turkish producers in these commodities as stated in Yanikkaya et al. (2013) , their consistent insensitivity to the domestic supports or border measures is interesting since hazelnut and tobacco are highly subject to government interventions. On the effects of exchange rate volatility, our analysis show that although there are mixed results, general effect of volatilities on the Turkish agricultural exports is negative. However, exchange rate volatility generally doesn't affect the Turkish agricultural export flows to developed countries.
Since we conduct our study at the disaggregated commodity level in order to cope with an aggregation bias, we show that every commodity has its own features and should be evaluated in its own market conditions. Our results indicate that governments should consider the effects of their interventions (including both domestic support policies and border measures) on not only production but also exports of the commodities. On the exporter side, as stated in Buguk et al. (2003) , exporter firms do not consider only the factors that we analyzed, but they also consider relative prices, marketing margins, promotion, political environment, and supply and demand conditions of the products. Besides, as stated in Koo et al. (1994) , producer subsidies may have minor effect on trade flows, and importer countries' policies could be more influential than those of exporter countries on agricultural trade such as seen in their sample meat trade. 2.417 -0.203** -0.914** 214 0.84 ***, ** and * denote significance at 1, 5 and 10 per cent levels, respectively
